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• Responsibility to make scientific data FAIR

findable, accessible, interoperable and re-usable

• in our own research group

• in collaborations with other researchers

• in public repositories

• Scientific data should be easy to understand, allow follow-up 
studies and be shared to answer new questions

Rationale for Open Science
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Subject: genes to distinguish medulloblastoma and ependymoma

Date: September 4, 2015 at 2:11:05 PM PDT

To: m.l.denboer@erasmusmc.nl

Dear Dr. den Boer, 

I would like to distinguish medulloblastoma from ependymoma using
differentially expressed mRNA. In the attached paper you identified such
mRNAs, the 394 and 582 probesets indicated in Figure 1.

It appears that the complete Affymetrix data and analysis was not part of the 
2007 paper. I wonder if you could send me those data or point me to a public 
repository that contains the data.

Thanks for your help.

Motivating example: brain tumor data

https://mail.erasmusmc.nl/owa/redir.aspx?SURL=Wz64xyD1t-ewJWBcF6xFvQuxktWWR8iX6CwW7JtP6fUhu4lvntDSCG0AYQBpAGwAdABvADoAbQAuAGwALgBkAGUAbgBiAG8AZQByAEAAZQByAGEAcwBtAHUAcwBtAGMALgBuAGwA&URL=mailto:m.l.denboer@erasmusmc.nl
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Motivating example: brain tumor data

Neuro Oncol. 2008
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• Samples were collected & microarrays run in 2005 

• No supplemental data with lists of differentially expressed 

genes were submitted

• Arrays were not deposited in a public database

• Backups from the PhD student and technician were 

unstructured and incomplete

Motivating example: brain tumor data
The situation
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Motivating example: brain tumor data
The solution (>> 1 day!!)

• The PhD student sent the lists of differentially expressed 

genes, normalized data, and sample annotation

• Backup CDs contained the raw data files, but 4 files were 

corrupt

• Affymetrix cracked an old archive type “DTT” and recovered 

the corrupt raw data files
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Motivating example: brain tumor data
FAIR at last

• Extra checks to make sure sample annotation and 
expression data were okay

• Sent the collaborating researcher the two lists of 
differentially expressed genes (Venn diagram Figure 1) 

• Uploaded the raw data files, the original normalized data 
matrix and the meta-data to a public repository
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submissions & publications

2010              2015       2018       2019   

publication archiving

paper lab notebook

experiments & raw data

electronic lab notebook

group data steward

Erasmus MC Princess Maxima Center

including raw and 
processed data
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Data stewardship roles and responsibilities

• Group Data Steward in each 
research group

• postdoc, technician, bioinformatician

• Understands the kind of data 
processed in his/her group

• Takes care of the group’s data 
on an operational level
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A The researcher who produced the data

B The group data steward

C The principle investigator / head of the group

Who is responsible for the data generated 
in a research group?
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A The researcher who produced the data

➔ experimental design, data quality, objective interpretation

B The group data steward

C The principle investigator / head of the group

Who is responsible for the data generated 
in a research group?
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A The researcher who produced the data

B The group data steward

➔ curated, findable, reusable group data

C The principle investigator / head of the group

Who is responsible for the data generated 
in a research group?



|  Page 13

A The researcher who produced the data

B The group data steward

C The principle investigator / head of the group

➔ takes tactic data-related decisions, e.g. reusability

Who is responsible for the data generated 
in a research group?
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Internal Open Science

• Raw and processed data, data formats, protocols

• (Electronic) Lab Notebook with links to experimental data

• Archiving for publications using standard format

• Finding and re-using data: including internal audits
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Internal Open Science
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External Open Science

• Make data available to collaborators & in public repositories

• Also publish negative results
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Internal: example lab notebook

• Raw and processed data, data formats, protocols

• (Electronic) Lab Notebook with links to experimental data

• Archiving for publications using standard format

• Finding and re-using data: including internal audits
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If you only implement 1 thing: Experiment number

• Electronic Lab Notebook defines structure and access

• Experiment number links experiment to stored data: Date + Initials + Nr

• Date + Initials + Number

•
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If you implement a 2nd thing: Archiving publications

• Little extra work if stored data is structured

• Read-me file for each figure referring to raw data and describing processing steps
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Other low-hanging fruit: structure notebook entries

Box 1: Data storage

Box 2: Aim

Box 3: Samples

Last box: Conclusions

Box 1: Data storage

Box 2: Aim

Box 3: Samples

Last box: Conclusions
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The secret: continuous attention and stimulation

• Importance stressed by PI: group culture

• Bottom-up practical approach: group effort

• Group data steward and quality team: group structure

• Monthly work discussions from lab notebook: group pressure

• Introduction to new employees: group building

• Experiencing in practice that it works!
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• Findable: transparent file structure linked to lab notebook

• Accessible: for group members; historic data via group data steward

• Interoperable: data format indicated per file type

• Reusable: for group members, for collaborators, public repositories

And finally: how FAIR are we?
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ZonMW Open Science Impuls 2019
awarded to Monique den Boer

“Data stewardship is a team effort 
with high gains in data 
transparency and reproducibility.”

“Structuring experimental data 
takes a bit of time to set up, but 
then the time investment 
progressively decreases while the 
scientific benefit impressively 
increases!”
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Thank you 
for listening!

Oncode.nl

Funded by

j.m.boer-20@prinsesmaximacentrum.nl


